Cytotoxic activity of Mannheimia haemolytica strains in relation to diversity of the leukotoxin structural gene lktA.
The leukotoxin of Mannheimia haemolytica has a very high degree of amino acid diversity because the lktA gene has a complex mosaic structure that has been derived by horizontal DNA transfer and intragenic recombination. The objective of the present study was to determine the effect of this amino acid diversity on leukotoxin cytotoxicity against bovine and ovine cell types. This was done by comparing the luminol-dependent chemiluminescence response of bovine and ovine neutrophils after pre-incubation with the various leukotoxin types. The LktA1.1-type leukotoxin associated with bovine serotype A1 and A6 strains differs from the LktA1.2-type leukotoxin produced by ovine serotype A1 and A6 strains at a single amino acid position and has enhanced activity against bovine but reduced activity against ovine neutrophils. These findings, together with the exclusive association of the LktA1.1-type leukotoxin with bovine strains, suggest that this leukotoxin type has an adaptive advantage in the bovine host. Leukotoxins LktA6-LktA10 are associated with ovine strains and have complex mosaic structures and diverse amino acid sequences but similar levels of cytotoxic activity against bovine and ovine neutrophils, respectively. However, ovine neutrophils were more sensitive to the cytotoxic activities of these leukotoxins than were bovine neutrophils. LktA8- and LktA10-type leukotoxins are associated with serotype A2 and A7 strains that are responsible for the majority of ovine disease cases, but LktA6-, LktA7- and LktA9-type leukotoxins are associated with less common serotypes. These findings contribute to the growing body of evidence suggesting that factors other than leukotoxin cytotoxicity are responsible for the full expression of virulence in M. haemolytica. Overall, the extensive recombinational exchanges within the lktA gene of M. haemolytica have had little effect on leukotoxin function which is highly conserved.